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THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


VM is a 24-year-old male patient who reports experiencing sudden, non-rhythmic, and brief 
involuntary jerking movements in his arms and legs, with no identifiable trigger. He was conscious 
and recalled several episodes over the last few weeks, each lasting for a few seconds. He has no other 
known medical conditions, is not taking any medications, denies any changes in substance use, and 
has no known allergies. There is no family history of neurological disease. An electroencephalography 
(EEG) showed generalized spike discharges consistent with epilepsy. 


What type of seizure does VM have? 


Select one: 
Absence seizure * 
Focal seizures with impairment of awareness %* 


Myoclonic seizures Y 
MyOCIe seues v 


Atonic _* 
seizures Rose Wang (ID: 113212) this answer is incorrect. Atonic seizures present with loss of 


muscle tone or drop attacks and last under 15 seconds with possible impairment of 
consciousness. They are more common in children. 


Marks for this submission: 0.00/1.00. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the presentation and pharmacological treatment of specific types of seizures. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. Treatment options also vary depending on the type of seizures that the patient is 
experiencing. 


Myoclonic seizures are generalized seizures described as sudden, non-rhythmic, and brief involuntary 
movements (e.g. jerking of the arm, shoulder, face, or leg). There is no impaired consciousness or postictal 
state, and each episode lasts < 5 seconds. 


Treatment options in myoclonic seizures: 


* First-line monotherapy 
* Valproic Acid (VPA) (most effective but avoid in women and girls of childbearing potential) 


e Levetiracetam 
* Alternative or adjunctive therapy 
e Clobazam 


* Topiramate 


Therapies to avoid (can exacerbate myoclonic seizures) 
* Carbamazepine 


* Gabapentin 

* Oxcarbazepine 
e Phenytoin 

e Vigabatrin 


RATIONALE: 
Correct Answer: 
* Myoclonic seizures - VM's presentation is consistent with myoclonic seizures as they are described as 


sudden, non-rhythmic, and brief involuntary movements with no impaired consciousness, lasting 
under 5 seconds. 


Question 2 
1D: 52499 


Corect 


Send Feedback 


Incorrect Answers: 


+ Absence seizures - Absence seizures present as staring with impaired consciousness lasting 5 to 10 
seconds. 


* Focal seizures with impairment of awareness - Focal seizures with impairment of awareness 
generally last 1 to 2 minutes and begin in one hemisphere. VM''s episode lasted under 5 seconds, and 
his EEG showed spike discharges began in both hemispheres. 


* Atonic seizures - Atonic seizures present with loss of muscle tone or drop attacks and last under 15 
seconds with possible impairment of consciousness. They are more common in children. 


TAKEAWAY/KEY POINTS: 


Myoclonic seizures are generalized seizures described as sudden, non-rhythmic, and brief involuntary 
movements (e.g. jerking of the arm, shoulder, face, or leg). There is no impaired consciousness or postictal 
state, and each episode lasts < 5 seconds. 


REFERENCES: 
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[2] Nguyen VV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL. Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York NY: McGraw-Hill. 

[3] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, 

eds, UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61. 


The correct answer is: Myoclonic seizures 


Which of the following antiepileptic drugs (AEDs) would be the best first-line treatment option for VM's 
seizures? 


Select one: 

Valproic Y 

red Rose Wang (ID:113212) this answer is correct. In patients with myoclonic seizures, first- 
line options include levetiracetam and valproic acid or divalproex. Second-line options 
include elobazam and topiramate. 

Gabapentin * 

Clobazam * 

Phenytoin X 


Marks for this submission: 1.00/1.00. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the presentation and pharmacological treatment of specific types of seizures. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and the 
area of the brain affected. Treatment options also vary depending on the type of seizures that the patient is 
experiencing. 


Myoclonic seizures are generalized seizures described as sudden, non-thythmic, and brief involuntary 
movements (e.g. jerking of the arm, shoulder, face, or leg). There is no impaired consciousness or postictal 
state, and each episode lasts < 5 seconds. 


Treatment options in myoclonic seizures: 


e First-line monotherapy 
* Valproic Acid (VPA) (most effective but avoid in women and girls of childbearing potential) 


e Levetiracetam 
* Alternative or adjunctive therapy 
© Clobazam 
* Topiramate 
© Therapies to avoid (can exacerbate myoclonic seizures) 


* Carbamazepine 
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© Gabapentin 
* Oxcarbazepine 
e Phenytoin 
e Vigabatrin 


RATIONALE: 
Correct Answer: 


* Valproic acid - In patients with myoclonic seizures, first-line options include levetiracetam and 
valproic acid or divalproex. Second-line options include clobazam and topiramate. 


Incorrect Answers: 


* Gabapentin - Carbamazepine, oxcarbazepine, gabapentin, phenytoin, and vigabatrin should be 
avoided or used with caution in patients with myoclonic seizures as these agents can worsen this type 
of seizure. 


Clobazam - Clobazam is an alternative monotherapy or add-on therapy for patients with myoclonic 
seizures, along with topiramate. 


Phenytoin - Carbamazepine, oxcarbazepine, gabapentin, phenytoin, and vigabatrin should be avoided 
or used with caution in patients with myoclonic seizures as these agents can worsen this type of 
seizure. 


TAKEAWAY/KEY POINTS: 


In patients with myoclonic seizures, first-line options include levetiracetam and valproic acid or divalproex, 
and second-line options include clobazam and topiramate 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen WV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[3] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds, UpToDate. Waltham, MA.: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, eds. 
UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 
Waltham, MA.: UpToDate. 

[6] Glauser T, Shinnar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61 


The correct answer is: Valproic acid 


All of the following scenarios present a high risk of developing a lamotrigine-induced rash EXCEPT: 


Select one: 


Concomitant valproic acid use ¥ 
Genetic Y 


Variation’ Rose Wang (ID:113212) this answer is correct. Certain variations of the Human 

arte leukocyte antigen (HLA) alleles, namely HLA-B*15:02 and HLA-A*31:01, are strongly 
HLA associated with the risk of Stevens-Johnson syndrome (SJS) or toxic epidermal 

alleles necrolysis (TEN) when taking carbamazepine, not lamotrigine. 


Titrating the dose up too quickly X 
High initial doses of lamotrigine * 


Marks for this submission: 1.00/1.00, 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the risk of rash as a side effect of antiepileptic drugs (AEDs). 


BACKGROUND: 


A rash is an idiosyncratic side effect that can result from using any antiepileptic drug (AED). However, it is 
most commonly observed with carbamazepine, lamotrigine, and phenytoin. This rash can develop into life- 
threatening conditions, such as Stevens-Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN). Thus, 
when a patient develops a rash thought to be caused by AED use, immediate AED cessation is warranted. 
While the rash usually presents in the first 6-8 weeks of treatment, it can occur at any time during therapy. 
Patients who develop a rash while taking any AED are at a higher risk of developing another rash with 
phenytoin, carbamazepine, or lamotrigine. Carriers of Human leukocyte antigen (HLA), HLA-B*15:02 and 
HLA-A*31:01, are at higher risk of carbamazepine-induced skin reactions. HLA testing may be warranted in 
individuals of Han Chinese or Japanese descent before initiating carbamazepine, as these individuals are 
likelv ta carry HI A-R*15:0?. which is stronalv associated with the risk of SIS/TFN when takina carhamazanine. 
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In addition, those who develop a rash while taking carbamazepine have a hig 

with oxcarbazepine and eslicarbazepine due to cross-sensitivities. Drug-induced rash is also a particular 
concern with lamotrigine, as it can affect up to 10% of patients during the first 2 months of therapy. The risk 
of lamotrigine-induced rash is increased with high initial doses of lamotrigine, rapid lamotrigine titration, and 
co-administration with valproic acid. Valproic acid inhibits the metabolism of lamotrigine by inhibiting its 
glucuronidation, leading to increased levels of lamotrigine and, thus, an increased risk of rash. Clinicians 
Should ensure that patients are taking an appropriate initial dose and are titrating slowly. Valproic acid has a 
very low incidence of rash and is recommended in patients with a history of AED-induced rash. 


RATIONALE: 


Correct Answer: 


* Genetic variations of the HLA alleles - Certain variations of the Human leukocyte antigen (HLA) 
alleles, namely HLA-B*15:02 and HLA-A*31:01, are strongly associated with the risk of Stevens- 
Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN) when taking carbamazepine, not 
lamotrigine. 


Incorrect Answers: 


* Concomitant valproic acid use - The risk of lamotrigine-induced rash is increased with co- 
administration of valproic acid. Valproic acid inhibits the metabolism of lamotrigine by inhibiting its 
glucuronidation, leading to increased levels of lamotrigine and, thus, an increased risk of rash. 


© Titrating the dose up too quickly - The risk of lamotrigine-induced rash is increased with rapid 
lamotrigine titration. 


* High initial doses of lamotrigine - The risk of lamotrigine-induced rash is increased with high initial 
doses of lamotrigine. 


TAKEAWAY/KEY POINTS: 


The risk of lamotrigine-induced rash is increased with high initial doses of lamotrigine, rapid lamotrigine 
titration, and co-administration with valproic acid. As such, clinicians should ensure that patients are taking 
an appropriate initial dose and are titrating slowly. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
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Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 
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eds. UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinnar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61. 

[7] Hirsch LJ, Weintraub DB, Buchsbaum R et al. Predictors of Lamotrigine-associated rash. Epilepsia 
2006;47(2):318-22. 

[8] Guberman AH, Besag FM, Brodie MJ et al. Lamotrigine-associated rash: risk/benefit considerations in 
adults and children. Epilepsia 1999;40(7):985-91. 


The correct answer is: Genetic variations of the HLA alleles 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A medical resident in your clinic has just assessed your mutual patient. The patient, PB, is a 30-year- 
old female who recently experienced her second unprovoked focal seizure, with the first occurring six 
months ago. She will be started on an antiepileptic drug (AED) to reduce the risk of seizure 
recurrence. The medical resident is interested in using carbamazepine for PB and would like to discuss 
the details of this treatment option with you. PB's medical conditions also include chronic renal 
insufficiency (CrCl ~50 mL/min) for 2 years. She has never been pregnant before and has been 

using Evra® patch (norelgestromin 6 mg / ethinyl estradiol 0.6 mg) for contraception for 5 years now. 
She applies one new patch every week for 3 weeks and week 4 is patch-free. Her social profile 
includes drinking 1-2 alcoholic beverages per month during social gatherings. She has a 7-pack-year 
history of smoking cigarettes and consumes recreational cannabis once per week. She has no known 
allergies. 


Which of the following is NOT a correct statement regarding the use of carbamazepine for PB? 


Select one: 
Carbamazepine induces its own metabolism, so the initial therapeutic concentration may fall out of * 
range despite good adherence 


Barrier methods, depot progesterone or intrauterine devices could be recommended for PB while % 
taking carbamazepine 


PB would require a lower dose of v z s 
E E E O ned ere Rose Wang (ID:113212) this answer is correct. Renal 


Sanction dose adjustment is not necessary with carbamazepine. 


Carbamazepine can cause hyponatremia and requires monitoring * 


Question 5 
1D: 52959 


Incorrect 


Marks for this submission: 1.00/1.00. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 


To understand the important educational points regarding carbamazepine 


BACKGROUND: 


Carbamazepine is an iminostilbene derivative that is used to treat focal seizures and should be avoided in 
those with absence, tonic, atonic, and myoclonic seizures. Carbamazepine binds to sodium channels on the 
neurons to prolong the refractory period between action potentials, Adverse effects of carbamazepine 
include central nervous system (CNS) effects (e.g, drowsiness, dizziness, headache), neutropenia, 
hyponatremia, and gastrointestinal effects (e.g., nausea, vomiting, diarrhea). Idiosyncratic side effects include 
rash, blood dyscrasias, and hepatotoxicity. Carbamazepine is a major substrate of CYP3A4, a strong CYP3A4 
inducer, a moderate CYP2B6 inducer, and a weak inducer of the CYP1A2 and CYP2C9 isozymes. 
Carbamazepine is primarily eliminated through the liver, and only a very small fraction is eliminated through 
the kidney. Carbamazepine induces its own metabolism by liver enzymes, which is known as autoinduction 
Asa result, initial therapeutic concentration may fall out of range despite good adherence. It takes about 3 to 
4 weeks to determine the true steady state of carbamazepine, and the dose may need to be adjusted based 
on response. 


Enzyme-inducing antiepileptic drugs (AEDs) such as carbamazepine may contribute to many drug-drug 
interactions. Notably, estrogen and progesterone are metabolized by the CYP3A4 enzyme, and increased 
metabolism of these substrates may lead to contraceptive failure. Intrauterine devices (both hormonal and 
nonhormonal), depot progesterone injection, and barrier contraception are unlikely to be affected by 
enzyme-inducing AEDs. However, it should be noted that depot progesterone has been associated with 
reduced bone mineral density, an association that is also shared among the enzyme-inducing AEDs. Thus, 
caution should be exercised when using these concomitantly. 

[ J 


RATIONALE: 


Correct Answer: 


* PB would require a lower dose of carbamazepine due to her renal function - Renal dose adjustment 
is not necessary with carbamazepine. 


Incorrect Answers: 


* Carbamazepine induces its own metabolism, so the initial therapeutic concentration may fall out of 
range despite good adherence - Carbamazepine induces its own metabolism, which is known as 
autoinduction, such that the initial therapeutic concentration may fall out of range despite good 
adherence. 


Barrier methods, depot progesterone or intrauterine devices could be recommended for PB while 
taking carbamazepine - Enzyme-inducing AEDs (e.g. carbamazepine) increase the metabolism of 
estrogen and progesterone, thus increasing the risk of contraceptive failure of combined oral 
contraceptives (COC), progestin-only pills, contraceptives patches, and vaginal rings. Barrier 
contraceptives, depot progesterone and intrauterine devices are unlikely to be affected by 
carbamazepine. 


Carbamazepine can cause hyponatremia and requires monitoring - Carbamazepine can cause 
hyponatremia and requires monitoring 


TAKEAWAY/KEY POINTS: 


Carbamazepine is an enzyme-inducing AED that leads to drug interactions with hormonal contraceptives and 
induces its own metabolism, known as autoinduction, Only a very small fraction is renally eliminated so renal 
dose adjustment is not necessary with carbamazepine. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen WV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[3] Karceski 5. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 
Waltham, MA.: UpToDate. 


The correct answer is: PB would require a lower dose of carbamazepine due to her renal function 


Which of the following parameters is the LEAST relevant to monitor for PB while on carbamazepine therapy? 


Select one: 
Complete * 
beai Rose Wang (ID:113212) this answer is incorrect. CBC should be measured at baseline 
a and then 4-6 weeks if the patient experiences blood dyscrasias. If levels are stable, 
(CBC) bloodwork can be reduced to every 12 months to monitor for the risk of 


agranulocytosis and neutropenia while on carbamazepine therapy. 


Serum glucose Y 


Liver function tests (e.g. ALT, AST, ALP, bilirubin) % 
Serum sodium * 


Mares for this submission: 0.00/1.00. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the monitoring parameters for carbamazepine therapy. 


BACKGROUND: 


Carbamazepine is an iminostilbene derivative that is used to treat focal seizures and should be avoided in 
those with absence, tonic, atonic, and myoclonic seizures. Carbamazepine binds to sodium channels on the 
neurons to prolong the refractory period between action potentials. Carbamazepine is a major substrate of 
CYP3A4, a strong CYP3A4 inducer, a moderate CYP2B6 inducer, and a weak inducer of the CYP1A2 and 
CYP2C9 isozymes. Carbamazepine is primarily eliminated through the liver, and only a very small fraction is 
eliminated through the kidney. Since carbamazepine induces but is also metabolized by liv 
carbamazepine induces its own metabolism, which is known as autoinduction. As a result, 
concentration may fall out of range despite good adherence. It takes about 3 to 4 weeks to determine the 
true steady state of carbamazepine, and the dose may need to be adjusted based on response. 


Common dose-related effects with antiepileptic drugs (AEDs) include central nervous system (CNS) effects 
(e.g. dizziness, sedation, fatigue, and memory and speech disturbances) and gastrointestinal effects (e.g. 
nausea, stomach upset, vomiting, diarrhea). Most AEDs have the potential to cause elevated liver enzymes, 
hepatic injury and a reduction in blood counts. For example, carbamazepine can cause neutropenia, and 
valproic acid can cause thrombocytopenia. Patients should be monitored appropriately (see Table 1). 
Provided the changes are modest, patients can remain on these therapies, White blood cell count and liver 
enzyme testing may be warranted in patients who have a sudden illness (presenting with lethargy, vomiting, 
or fever). Decreased serum sodium, or hyponatremia, has been associated with oxcarbazepine, 
carbamazepine, and eslicarbazepine. Characteristics that increase an individual's risk of developing 
hyponatremia include old age, use of multiple concomitant antiepileptic drugs, use of antihypertensive 
medication (especially diuretics), high serum levels of carbamazepine or oxcarbazepine, and a history of 
hyponatremia during a previous drug trial 


Table 1: Monitoring Parameters & Follow-Up 


(Drug [Parameter [Timeframe [Notes 
Complete blood Baseline then 4-6 weeks, then every 12 RISK of 
Carbonazepine: count (CBC) months if levels are stable. 2 agranocyionis ani 
neutropenia 
Liver function tests 
(ALT,AST,ALP, Baseline then 4-6 weeks, then every 12 Risk of hepatotoxicity 
bilirubin) 
Baseline then as needed if patients 
develop signs or symptoms of 
Saud hyponatremia (e.g. cerebral edema, RES TEST 
lethargy, headaches, seizures) 
RATIONALE: 
Correct Answer: 


* Serum glucose - Glucose is not a necessary monitoring parameter while on carbamazepine therapy. 


Incorrect Answers: 


* Complete Blood Count (CBC) - CBC should be measured at baseline and then 4-6 weeks if the 
patient experiences blood dyscrasias. If levels are stable, bloodwork can be reduced to every 12 
months to monitor for the risk of agranulocytosis and neutropenia while on carbamazepine therapy. 


* Liver function tests (e.g. ALT, AST, ALP, bilirubin) - Liver function tests should be done at baseline 
and then 4-6 weeks if the patient experiences hepatic dyscrasias. If levels are stable, bloodwork can be 
reduced to every 12 months to monitor for the risk of hepatotoxicity while on carbamazepine therapy. 


© Serum sodium - Sodium should be measured at baseline and then as needed due to the risk 
of hyponatremia while on carbamazepine therapy. 


TAKEAWAY/KEY POINTS: 


Some significant side effects that should be monitored while on carbamazepine include agranulocytosis and 
neutropenia, hepatic injury, and hyponatremia. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
‘Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen VV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L, eds, Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 
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[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds. UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-6 
[7] Schachter SC. Antiseizure medications: Mechanism of action, pharmacology, and adverse effects. In: 
Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: UpToDate. 


The correct answer is: Serum glucose 


Three weeks after starting carbamazepine and increasing the dose slowly as prescribed, PB is 
experiencing significant gastrointestinal (Gl) effects, including nausea, vomiting, and diarrhea which 
occur within one hour of taking each dose. She is currently taking carbamazepine IR 400 mg PO BID. 


Which of the following recommendations would be LEAST beneficial for PB? 


Select one: 


Switch from v 
carbamazepine to 
lamotrigine following a 
cross-titration method 


Rose Wang (ID:113212) this answer is correct. Carbamazepine, 
lamotrigine, primidone, tiagabine, topiramate, and valproic acid have 
the highest potential to cause GI effects, so this switch is unlikely to 
result in reduced GI upset. 


Switch from the immediate release to the controlled-release formulation of carbamazepine % 


Divide the total daily dose of carbamazepine into smaller, more frequent doses (e.g.250mg PO  % 
QD) 


Take each dose of carbamazepine with a meal X% 


Marks for this submission: 1.00/1.00. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 


To understand the adverse effects, specifically gastrointestinal effects, associated with pharmacological 
agents used to treat epilepsy and their management. 


BACKGROUNI 


Carbamazepine is an iminostilbene derivative that is used to treat focal seizures and should be avoided in 
those with absence, tonic, atonic, and myoclonic seizures. Carbamazepine binds to sodium channels on the 
neurons to prolong the refractory period between action potentials. Carbamazepine is a major substrate of 
CYP3A4, a strong CYP3A4 inducer, a moderate CYP2B6 inducer, and a weak inducer of the CYP1A2 and 
CYP2C9 isozymes. Carbamazepine is primarily eliminated through the liver, and only a very small fraction is 
eliminated through the kidney. Carbamazepine induces its own metabolism by liver enzymes, which is known 
as autoinduction. As a result, initial therapeutic concentration may fall out of range despite good adherence. 
It takes about 3 to 4 weeks to determine the true steady state of carbamazepine, and the dose may need to 
be adjusted based on response. 


Dose-related effects are common with most antiepileptic drugs (AEDs) and include central nervous system 
(CNS) effects (e.g. dizziness, sedation, fatigue, and memory and speech disturbances) and gastrointestinal 
effects (e.g. nausea, stomach upset, vomiting, diarrhea). These effects are more likely to occur when patients 
are initiated on AED therapy and when doses of their AEDs are increased. While these are not life- 
threatening, they can still be very distressing for the patient. They tend to resolve on their own within a few 
weeks of starting the AED or modifying the dose. Carbamazepine, lamotrigine, primidone, tiagabine, 
topiramate, and valproic acid have the highest potential of causing CNS and gastrointestinal effects. These 
dose-related effects can usually be addressed by reducing the dose of AED, provided that adequate seizure 
control is still maintained, If the adverse effects are suspected to be related to a medication’s peak dose 
(usually 30-60 minutes after each dose, but may vary based on individual agents’ pharmacokinetics), different 
measures may be tried such as switching to a controlled-release formulation, administering the AED more 
frequently at lower doses, once-daily dosing at bedtime, or taking the dose with food. 


RATIONALE: 


Correct Answer: 


* Switch from carbamazepine to lamotrigine following a cross-titration method - Carbamazepine, 
lamotrigine, primidone, tiagabine, topiramate, and valproic acid have the highest potential to cause 
gastrointestinal effects among AEDs. This switch is unlikely to result in reduced Gl upset. 


Incorrect Answers: 


e Switch from the immediate release to the controlled-release formulation of carbamazepine - If the 
adverse effects are suspected to be related to a medication’s peak dose (usually 30-60 minutes after 
each dose, but may vary based on individual agents’ pharmacokinetics), different measures may be 
taken such as switching to a controlled-release formulation, administering the AED more frequently at 
lower doses, or once-daily dosing at bedtime. 


Divide the total daily dose of carbamazepine into smaller, more frequent doses (e.g. 250 mg PO 
QID) - If the adverse effects are suspected to be related to a medications peak dose (usually 30-60 


Question 7 
1D: 52964 


Incorrect 


minutes atter each dose, but may vary based on individual agents’ pharmacokinetics), ditterent 
measures may be taken such as switching to a controlled-release formulation, administering the AED 
more frequently at lower doses, or once-daily dosing at bedtime. 


© Take each dose of carbamazepine with a meal - Taking carbamazepine with food may minimize 
gastric effects. 


TAKEAWAY/KEY POINTS: 


Carbamazepine has the potential to cause gastrointestinal side effects. To minimize these side effects, 
different measures may be tried such as switching to a controlled-release formulation, administering the AED 
more frequently at lower doses, once-daily dosing at bedtime, or taking the dose with food. 
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[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus in 
children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61. 


The correct answer is: Switch from carbamazepine to lamotrigine following a cross-titration method 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


AK is a 39-year-old Asian woman who presents to her neurologist for a medication review due to 
breakthrough seizures that were occurring approximately once every two weeks over the last 2 
months. She has a 1-year history of focal seizures, which were initially well-controlled with 
carbamazepine 400 mg PO twice daily. Her past medical history is significant for hypertension, which 
is well-controlled with amlodipine 5 mg PO daily. She recently started taking oral contraceptives, 
ethinyl estradiol 30 mcg/levonorgestrel 150 mcg PO once daily and prefers oral contraceptive 
methods. Given AK's patient history, the neurologist decides to switch her to lacosamide, starting at 
50 mg twice daily and titrating to 100 mg twice daily over two weeks. 


Which of the following is NOT a correct reason to switch the patient from carbamazepine to lacosamide? 


Concerns over drug. X 


TERE Rose Wang (ID:113212) this answer is incorrect. 

Bomen Carbamazepine is an enzyme-inducing antiepileptic drug that can reduce 
contraceptives the efficacy of hormonal contraceptives, unlike lacosamide, which is non- 
metabolized by enzyme-inducing. Thus, switching to lacosamide is advantageous since it 
CYP3A4 poses no concerns for drug interactions with hormonal contraceptives. 


Suboptimal seizure control despite adequate dosing of carbamazepine % 
Desire to avoid potential adverse effects such as dizziness and nausea with carbamazepine ¥ 


Lacosamide may offer a lower incidence of idiosyncratic adverse effects compared to x 
carbamazepine 


Marks for this submission: 0.00/1.00. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the treatment for focal seizures and reasons for switching therapy. 


BACKGROUND: 


Treatment of Focal Seizures: 
* First-line monotherapy 


* Carbamazepine 


Lamotrigine 


Levetiracetam 


Oxcarbazepine 


Lacosamide 


Brivaracetam 


Valproic acid 


* Alternative or adjunctive therapy 
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Phenytoin 


Topiramate 


Vigabatrin 


Perampanel 


Phenobarbital 


Primidone 


Gabapentin 


Clobazam 


Eslicarbazepine 


Patients may move between different antiepileptic drugs (AEDs) depending on efficacy (e.g. breakthrough 
seizures), tolerability, and individual preference. 


Carbamazepine is an iminostilbene derivative that is used to treat focal seizures and should be avoided in 
those with absence, tonic, atonic, and myoclonic seizures. Adverse effects of carbamazepine include central 
nervous system (CNS) effects (e.g. drowsiness, dizziness, headache), neutropenia, hyponatremia, and 
gastrointestinal effects (e.g. nausea, vomiting, diarrhea). Idiosyncratic side effects include rash, blood 
dyscrasias, and hepatotoxicity. 


Lacosamide is used to treat focal seizures. Lacosamide is associated with adverse effects such as dizziness, 
nausea, and ataxia (loss of coordination). Additionally, lacosamide may prolong an individual's PR interval 
and should be used cautiously in patients with cardiac conduction irregularities (e.g. atrioventricular block). 
Chronic side effects include behavioural problems. It is associated with increased liver function tests. 
Lacosamide is a minor substrate of CYP2C19, CYP2C9, and CYP3A4. It is 70% renally eliminated. 


Enzyme-inducing AEDs such as carbamazepine may contribute to many drug-drug interactions. Lacosamide 
is not an enzyme-inducing AED. Notably, estrogen and progesterone are metabolized by the CYP3A4 
enzyme, and the increased metabolism of these substrates may lead to contraceptive failure. Intrauterine 
devices (both hormonal and nonhormonal), depot progesterone injection, and barrier contraception are 
unlikely to be affected by enzyme-inducing AEDs. However, it should be noted that depot progesterone has 
been associated with reduced bone mineral density, an association that is also shared among the enzyme- 
inducing AEDs. Thus, caution should be exercised when using these concomitantly. 


RATIONALE: 


Correct Answer: 


* Desire to avoid potential adverse effects such as dizziness and nausea with carbamazepine - 
Dizziness and nausea are common adverse effects associated with most antiepileptic drugs, including 
carbamazepine and lacosamide. These side effects can be monitored and managed and are not a 
reason to rule out a switch to lacosamide. 


Incorrect Answers: 


* Concerns over drug interactions with hormonal contraceptives metabolized by CYP3A4 - 
Carbamazepine is an enzyme-inducing antiepileptic drug that can reduce the efficacy of hormonal 
contraceptives, unlike lacosamide, which is non-enzyme-inducing, Thus, switching to lacosamide is 
advantageous since it poses no concerns for drug interactions with hormonal contraceptives. 


Suboptimal seizure control despite adequate dosing of carbamazepine - Lack of response is a 
reason to switch to another antiepileptic drug. 


Lacosamide may offer a lower incidence of idiosyncratic adverse effects compared to 
carbamazepine - Lacosamide is associated with fewer idiosyncratic adverse effects compared to 
carbamazepine, which can cause rash and blood and hepatic dyscrasias. 


TAKEAWAY/KEY POINTS: 


Patients may move between different anti-epileptic drugs depending on efficacy, tolerability, and individual 
preference. 


REFERENCES: 
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The correct answer is: Desire to avoid potential adverse effects such as dizziness and nausea with 
carbamazepine 


Which of the following statements about the antiepileptic drug (AED), lacosamide, is FALSE? 


Select one: 
Lacosamide should be used cautiously in patients with atrioventricular block 3% 


Dizziness and ataxia are potential side effects of lacosamide X 


Lacosamide is a second-line monotherapy option for myoclonic seizures ¥ 

Lacosamideisa  ¥& z 

non-enzyme- Rose Wang (ID:113212) this answer is incorrect. Unlike many other AEDs, 

inducing AED lacosamide does not stimulate the activity of liver enzymes and is a non: 
enzyme-inducing AED. 


Matis for this submission: 0.00/1.00, 
TOPIC: Seizures and Epilepsy 

LEARNING OBJECTIVE: 

To understand the adverse effects and considerations associated with lacosamide. 
BACKGROUND: 


Lacosamide is used to treat focal seizures. It works by inhibiting voltage-gated sodium channels. Lacosamide 
is associated with adverse effects such as dizziness, nausea, and ataxia (loss of coordination). Additionally, 
lacosamide may prolong an individual's PR interval and should be used cautiously in patients with cardiac 
conduction irregularities (e.g. atrioventricular block). Chronic side effects include behavioural problems. It is 
associated with increased liver function tests. Lacosamide is a minor substrate of CYP2C19, CYP2C9, and 
CYP3AA. It is 70% renally eliminated. 


Antiepileptic drugs (AEDs) can be categorized into enzyme-inducing and non-enzyme-inducing AEDs as 
shown in the table below. Enzyme-inducing AEDs stimulate the activity of the CYP3A4 enzyme, thereby 
increasing the metabolism of CYP3A4 substrates. As such, enzyme-inducing AEDs may contribute to many 


drug-drug interactions. Notably, estrogen and progesterone are metabolized by the CYP3A4 enzyme, and 
the increased metabolism of these substrates may lead to contraceptive failure. 


Categorization of AEDs Based on Effect on Hepatic Enzymes 


[Enzyme-inducing AEDs [Non-enzyme inducing AEDs } 
Carbamazepine Brivaracetam 

Eslicarbazepine Ethosuximide 

Oxcarbazepine Gabapentin 

Perampanel (8 mg daily or more) Lacosamide 

Phenobarbital Lamotrigine 

Phenytoin Levetiracetam 

Primidone Valproic acid 

Rufinamide Vigabatrin 

Topiramate (200 mg daily or more) 


Clobazam 


RATIONALE: 
Correct Answer: 


* Lacosamide is a second-line monotherapy option for myoclonic seizures - Lacosamide is a first-line 
agent in focal seizures. 


Incorrect Answers: 


* Lacosamide should be used cautiously in patients with atrioventricular block - Lacosamide may 
prolong an individual's PR interval and should be used cautiously in patients with cardiac conduction 
irregularities (e.g. atrioventricular block) 


e Dizziness and ataxia are potential side effects of lacosamide - Lacosamide is associated with adverse 
effects such as dizziness, nausea, and ataxia. 


* Lacosamide is a non-enzyme-inducing AED - Unlike many other AEDs, lacosamide does not stimulate 
the activity of liver enzymes and is a non-enzyme-inducing AED. 


TAKEAWAY/KEY POINTS: 


Lacosamide is a non-enzyme-inducing AED that may be used as a first-line agent to treat focal seizures. Its 
adverse effects include dizziness, nausea, ataxia, and prolongation of an individual's PR interval. 
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The correct answer is: Lacosamide is a second-line monotherapy option for myoclonic seizures 
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persistent tonic-clonic seizures despite adherence to valproic acid 500 mg PO twice daily. He had 
previously tried and failed on lamotrigine 200 mg PO twice daily. His seizures occur approximately 
once every 3 months, but JM finds it still interferes with his quality of life. To achieve better seizure 
control, his neurologist decides to augment his current therapy with clobazam due to its rapid onset. 

jate clobazam at a low dose of 5 mg PO nightly, with a gradual titration up to 20 to 40 mg 
PO nightly to minimize adverse effects while closely monitoring his response and tolerability. 


Which of the following counselling points regarding clobazam is FALSE? 


Select one: 
JM can stop taking clobazam asan Y EE ap ia 
adjunct tha pyaginediately if his ose Wang (ID: his answer is correct. Patients 
Ga res i AA 4 should be tapered off of clobazam slowly to reduce the risk 


of withdrawal symptoms. 


Sedation is a common dose-related side effect of clobazam * 
Hormonal contraceptives may be less effective when used concomitantly with clobazam * 


Monitor for mood changes (eg. depression) while taking clobazam * 


Marks for this submission: 1.00/1.00. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the treatment for generalized tonic-clonic seizures and counselling points for clobazam in the 
treatment of epilepsy. 


BACKGROUND: 
Treatment of Generalized Tonic-Clonic Seizures: 


© First-line monotherapy 


© Valproic acid (VPA) (superior to lamotrigine and topiramate but avoid in women and girls of 
childbearing potential) 


© Lamotrigine 
e Levetiracetam 
© Alternative or adjunctive therapy 
e Clobazam 
e Topiramate 
+ Perampanel 


e Brivaracetam 


Clobazam is a benzodiazepine that binds to benzodiazepine receptors to enhance the inhibitory activity of 
GABA, Specifically, clobazam binds to GABAA receptors, increasing cell permeability to chloride ions, 
resulting in hyperpolarization and lower neuronal excitability. Clobazam may be used in the treatment of 
generalized tonic-clonic, myoclonic, tonic, atonic, and focal seizures. Due to its fast onset, it can be used as 
an adjunctive treatment for patients who are nearly seizure-free. Clobazam is associated with dose- 
dependent adverse effects on the central nervous system (CNS), such as sedation. It can also cause 
behavioural, cognitive and mood changes such as irritability and depression. Patients may experience 
tolerance with clobazam, such that they initially see good responses followed by loss of seizure control. 
Withdrawal symptoms may occur if patients are not tapered off slowly. 


Clobazam is primarily metabolized by CYP3A4 and CYP2C19, although it also undergoes metabolism through 
the CYP2B6 isozyme. Clobazam weakly induces the CYP3A4 isozyme. Clobazam is primarily renally 
eliminated. Since clobazam is an enzyme-inducing drug, it has a few drug interactions. Enzyme-inducing 
antiepileptic drugs (AEDs) can increase the metabolism of estrogen and progesterone, thus increasing the 
risk of contraceptive failure of combined oral contraceptives (COO), progestin-only pills, contraceptives 
patches, and vaginal rings. Enzyme-inducing AEDs are, therefore, not preferred in patients who take 
hormonal contraceptives. Individuals who take COCs along with an enzyme-inducing AED should have a daily 
estrogen dose of at least 50 mcg. As there are no COCs formulated with > 35 mcg estrogen per dose 
available in Canada, some experts suggest taking 2 COCs that have the same progestin component to 
achieve a total daily estrogen dose of at least 50 mcg. These patients should be advised of the reduced 
efficacy of COCs, and barrier contraceptive methods should be recommended to decrease the risk of 
unwanted pregnancies. Intrauterine devices (both hormonal and nonhormonal) and the depot progesterone 
injection are unlikely to be affected by enzyme-inducing AEDs. However, it should be noted that depot 
progesterone has been associated with reduced bone mineral density, an association that is also shared 
among the enzyme-inducing AEDs. Thus, caution should be exercised when using these concomitantly. 


RATIONALE: 


Correct Answer: 


* JM can stop taking clobazam as an adjunct therapy immediately if his seizures improve - Patients 


Shanldliatanaradinll af iaharam inuk ta varura tha rieb nf usthdraual amninme 
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Incorrect Answers: 


* Sedation is a common dose-related side effect of clobazam - A common dose-related adverse effect 
of clobazam is sedation. 


e Hormonal contraceptives may be less effective when used concomitantly with clobazam - Clobazam 
weakly induces the CYP3A4 isozyme, which may result in decreased serum concentrations of hormonal 
contraceptives and, thus, contraceptive failure. 


* Monitor for mood changes (e.g. depression) while taking clobazam - A potential adverse effect of 
clobazam is mood changes, such as depression. 


TAKEAWAY/KEY POINTS: 


Clobazam is a benzodiazepine that may be used in the treatment of generalized tonic-clonic, myoclonic, 
tonic, atonic, and focal seizures. It is associated with adverse effects such as sedation and depression and is 
an enzyme-inducing drug that interacts with hormonal contraceptives. 
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The correct answer is: JM can stop taking clobazam as an adjunct therapy immediately if his seizures improve 


MK is a 58-year-old male with a history of chronic kidney disease (CKD) stage 3a for 5 years, 
hypertension and diabetes for 8 years. He takes metformin 1000 mg PO twice daily with food, 
sitagliptin 100 mg PO daily, lisinopril 10 mg PO daily and amlodipine 10 mg PO daily. His current 
eGFR is 51 mL/min/1.73 m? (normal: > 90 mL/min/1.73 m’; range for CKD stage 3a: 45 - 59 
mL/min/1.73 m’). He has no medication allergies, does not smoke, and previously consumed 3 
standard drinks per day but stopped daily consumption 4 years ago. He is diagnosed with new-onset 
focal seizures and the neurologist decides to initiate a new antiepileptic drug (AED). 


Which medication listed below does NOT require renal dosing? 


Levetiracetam X 
Carbamazepine Y 
Gabapentin * 


Lacosamide % . 
Rose Wang (ID:113212) this answer is incorrect. 


While lacosamide is used first-line for focal seizures, it is 70% renally eliminated 
and would require renal dose adjustment in patients with CKD. 


Marks for this submission: 0.00/1.00, 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the treatment for focal seizures and which drugs require renal dosing. 


BACKGROUND: 


Treatment of Focal Seizures: 

© First-line monotherapy 
* Carbamazepine 
+ Lamotrigine 
* Levetiracetam 
* Oxcarbazepine 
* Lacosamide 
© Brivaracetam 
e Valproic acid 

* Alternative or adjunctive therapy 


© Phenytoin 


Topiramate 


Vigabatrin 


Perampanel 


Phenobarbital 


Primidone 


Gabapentin 


Clobazam 


Eslicarbazepine 


Patients may move between different antiepileptic drugs (AEDs) depending on efficacy (eg. breakthrough 
seizures), tolerability, and individual preference. Often, patients remain on chronic AED therapy, but dosing 
may need to be adjusted based on changing physiology and potential pharmacokinetic or pharmacodynamic 
interactions with other drugs. Most drug dosing adjustments are due to impaired renal or hepatic function 
from a decline in renal function or reduced metabolism of CYP450 enzymes in the liver. Gabapentin, 
vigabatrin, eslicarbazepine, oxcarbazepine, lacosamide, levetiracetam, and topiramate require renal dose 
adjustments. Patients should be monitored for signs of AED toxicity (e.g. blurry vision, dizziness, gait 
imbalance, and nausea). 


RATIONALE: 


Correct Answer: 
+ Carbamazepine - Carbamazepine is used first-line for focal seizures, and less than 1% of 
carbamazepine is renally eliminated so it can be used safely without renal dose adjustment in patients 
with CKD and epilepsy. 


Incorrect Answers: 


Levetiracetam - While levetiracetam is used first-line for focal seizures, it is 66% renally eliminated, 
and the dose must be adjusted in individuals with chronic kidney disease. 


Gabapentin - Gabapentin is not used first-line for focal seizures and is 90% renally eliminated, so it 
would require renal dose adjustment in a patient with CKD. 


Lacosamide - While lacosamide is used first-line for focal seizures, it is 70% renally eliminated and 
would require renal dose adjustment in patients with CKD. 


TAKEAWAY/KEY POINTS: 


AED dosing may need to be adjusted due to impaired renal or hepatic function. Gabapentin, vigabatrin, 
eslicarbazepine, oxcarbazepine, lacosamide, levetiracetam, and topiramate require renal dose adjustments. 
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The correct answer is: 
Carbamazepine 
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